In the last decade, new commercial devices have been proposed to assess the power profile of multifocal contact lenses (MCLs). These devices are based on different methods, including: Shack---Hartmann wavefront sensing, 1 ptychographic imaging, 2 and phase-shifting Schlieren technique. 3 In the scientific literature, most of the studies on MCLs were performed using the NIMO TR1504 instrument (Lambda-X, Nivelles, Belgium).
1---6 After reading some published results obtained with this instrument, and according to our experience with it, we found that there are some issues that need attention.
The NIMO software (version 4.2.6.0) allows obtaining valuable information about the MCL characteristics, as, for instance, the mean power of different radial zones of the MCLs up to five zones defined by the operator. A display of radial power profiles can also be readily obtained, as well as the average of the power in a circle as a function of the distance to the centre. The profile data can be exported as .CSV files for post-processing. We found that this option can furnish additional useful information of the lens allowing to avoid some common misinterpretations. For instance, the main drawback attributed to the Nimo is its lack of reliability in power measurements in the central 1 mm lens diameter. 4 However, from a physical point of view, there is no reason that supports any failure of the instrument in the centre of the field. On the contrary, the method is capable to detect singular regions of the lens in which the phase has abrupt changes like those originated in the lens defects (often clearly visible in the wavefront map). Thus it is more likely that errors in the central power originated in the manufacturing process of MCLs which is often conducted with a precision lathe from the periphery to the centre of the lens, and it is very frequent that the end point of the lathe did not coincide with lens geometrical centre, producing a central tip. Thus the power profile measurements in the central zone of MCLs are affected by this type of defects which are highly variable. However, in many of the above mentioned works these defects were attributed to the NIMO. On the other hand, the software of the instrument provides the values for the near (N) and distance (D) powers of a MCL which are computed as the mean power values of different zones. However, these values are affected by the eventual asphericity of the lens, which is reflected in the parabolic variation of the N and D power profiles in each zone; and also, by the limits of the zones defined by the operator, which can include some transition values in which the power did not correspond to the labelled powers of the lens. Then, it is difficult to extract the effective powers in each zone from the measured profiles given directly by the instrument. Therefore, fully automated measurement procedure with the NIMO could be a limitation in some situations. To overcome these constraints, instead of using the instrument software, we have developed a custom software in Matlab to process the exported profile power data (Appendix A).
To test our approach, some prototypes of MCLs with an aperiodic distribution of 7 zones were especially constructed. 7 No polishing was considered in the lens production to avoid smoothness of the abrupt discontinuities in power that suppose a greatest challenge to the measuring instrument. After measurement, the exported profile data was assessed using our Matlab script. The programme first defines the transition zones in the power function by finding the local extrema of the radial power function that differ in more than 0.25 D. These changes represent the maxima and minima at D and N zones respectively, whereas the location of the half values between each minimum and the consecutive maximum (or vice versa) was assumed as the transition radius between zones. Then, in each zone, a single representative power value is computed as the median of the power values in there; in fact, the median is more representative than the mean, because each zone still includes powers values near transition and the mean is particularly susceptible to the influence of outliers. Another parameter that can be obtained from a power profile is the lens spherical aberration. In fact, smooth and continuous variations in power in corresponding zones (N or D) could be fitted to a parabolic curve from which the fourth order spherical aberration can be computed (See Ref.
Appendix A).
A custom-made algorithm for power zone recognition is useful to detect differences between labelled powers lenses either in zone diameters and powers; and to obtain information about the spherical aberration of the lens which is normally not available. This idea could be extended to other instruments which allow to export power profiles data. 8 Reliable depictions of power profiles of lenses, avoiding the limitations of the commercial software, provide to practitioners information that can be used to correlate design features with visual performance. 
Analysis of the power profile of a new soft contact lens for myopia progression Análisis del perfil de potencia de las nuevas lentes de contacto blandas para miopía progresiva
Myopia is the most prevalent refractive error and is currently considered as a public health problem because its prevalence is continuously increasing. Additionally, there is a relation between the progression of myopia and the associated risk of developing myopic maculopathy, retinal detachment and other ocular afflictions, 1 with this risk increasing for higher levels of myopia.
Soft bifocal contact lenses (CL) have been found to slow the progression of myopia in children. 2 It was suggested that such lenses reduce the rate of myopia progression in children because of the relative myopic defocus that they induce in the peripheral retina and/or because they reduce accommodative lags. 3 Related to these effects, a new CL design has been launched into the market and is focussed on myopia control. The knowledge of the optical power profile of this design could offer important information about the effective peripheral relative myopic defocus and the potential visual performance of the wearers.
Therefore, in this letter the power profile of this CL is analysed. At the same time, the power profile of a similar design of a bifocal CL for presbyopia correction is addressed. This analysis will be helpful for future extended studies that will address the effectiveness on myopia progression and/or the visual performance of the patients with these two designs.
Contact lenses analysed
The CL for myopia control was the MiSight ® (Cooper Vision, Fairport, NY, US) and it had a nominal power of −3.0 D. The MiSight ® is not only focused on myopia control as they also provide vision correction for the underlying ametropia. According to the manufacturers information, this lens present two zones devoted to far vision and two treatment zones (addition zones). In order to show the differences with a multifocal design, a similar design was chosen for this work. This lens was the Acuvue ® Oasys ® for Presbyopia (Vistakon, Inc., Jacksonville, FL, USA) because it also has a multizone design with five alternating distance and addition zones.
